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Hinge Bridge helix

p2 p3 p4 B5 loop —>
20 30 49 50 60 T 89
VEWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFDSGETAEATLKTARRRY TRIRKNFICYLQE
V[eWAVVTDDYKVPAKKMKVLGNTDKSHIEKNLLGALLFDSGNTAEDRINLKATANRRY THRRNILYLQE
V[eWAVT TDNYKVPSKKMKVLGNTSKKYIKKNLLGVLLFDSGITAEGRNLKATANRRY THRRNILYLQE
V[EVGILNKVTG....EIIHKNSRIFPAAQ........... AENNLVRIITNHOGHRLARMKKHHNRVRLNR
I[WAFSENDE. ..... LKDCGVRIFTKVENPKTG. ..... ESLALPRELARSAMKRLAMRKANLNHELKH
V[EWAMVEIDEDENPICLIDLGVRVFERAEVPKTG. . . ... DSLAMARGLANSVERLTRERAHEL LRARR
a2—-a3 loop a3 ad a5
110 120 130 140 150 160 170

IFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHRIKKLVDSTDKADLRLIYLALAHMIIGFIAEHFLIEGDL
IFSEEMGKVDDSFFHRLEDSFLVTEDKRGERHPIFGNLEEEVKYHENFPTIYHIBAQOYLADNPEKVDLRLVYLALAHITIGFIAGHFLIEGKEF
IFSTEMATLDDAFFQRLDDSFLVPDDKRDSKYPIFGNLVEEKAYHDEFPTIYHRAKYLADSTKKADLRLVYLALAHMIGYHIHFLIEGEF

LEEESGLITDFTKIS . . . . o i it ittt ittt ettt et e e INLNPYQIRIVKGLT . .DELSNEELFIALKNMV)SHdJISYLDDAS
LIANEF.KLNYEDYQSFDESLAK. .. .. ... .o, AYKGSLISPYESIFRALN. .ELLSKQDFARVILHIA}MR|¥YDDIKNSD
LLKREG.VLQAADFD. .ENGLIK. ... . ... ..o SLPN...TPWQIHAAALD . .RKLTPLEWSAVLLHLI}H:{]YLSQRKNE
REC2
—_ o6 o7 a8 a9
0£00000000000000Q 00000 0000000000 0000000000
180 190 2009 219 229 239 249 250Q 269

NPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKL
DTRNNDVQRLFQEFLAVYDNTFENSSLQEQNVQVEEILTDKISKSAKKDRVLKLFPNEKSNGRFAEFLKLIVGNQADFKKHFELEEKAPL
NSKNNDIQKNFQODFLDTYNAIFESDLSLENSKQLEEIVKDKISKLEKKDRILKLFPGEKNSGIFSEFLKLIVGNQADFRKCFNLDEKASL

DDGNSSVGDYAQIVKENSKQLETKTPG . . . . ottt ittt it ittt e it et et e et et e et et et ettt et ettt e e QIQLER
DKEKGAILKAIKQONEEKLANYOQSVG . . . . . i ittt ittt it e e e e e e e e e e ettt e e e e e e e e e et e e e e e e e EYLYKE
GETADKELGALLKGVADNAHALQOTG . . . . .t ittt i i ittt ettt e e e e e et e ettt e e e e e e e e ettt e e e e e e ee e DFRTPA
al0 nl all R_EC'L al2 n2 al3
270 280 290 300 310 320 330 340 350

QLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQ
QFSKDTYEEELEVLLAQIGDNYAELFLSAKKLYDSILLSGILTVTDVGTKAPLSASMIQRYNEHQMDLAQLKQFIRQKLSDKYNEVFEFSDV
HFSKESYDEDLETLLGYIGDDYSDVFLKAKKLYDAILLSGFLTVTDNETEAPLSSAMIKRYNEHKEDLALLKEYIRNISLKTYNEVFKDD
YOTYGQLRGDFTVEKDGKKHRLINVEPTSAYRSEALRI . . . . . . i ittt ittt ittt e e e e e ettt et e e e e e e e ettt e e e e
YFQKFKENSKEFTNVRNKKESYERCIAQSFLKDELKL I . . . . . . 0 i i it ittt ittt et e et ettt et e et e e e e e et e e e e e e
ELALNKFE . KESGHIRNQRGDYSHTFSREKDLOQAELTILL . . . . . ittt it i ittt ottt e e e e ettt ettt e e e e et ettt e e e e e

al4d al5 alé n3 al7 al8
360 370 380 390 400 410 420 430 440

SKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRK[RT|IIDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKIL
SKDGYAGYIDGKTNQEAFYKYLKGLLNKIEGSGYFLDKIEREDFLRK[ERT|IIDNGSIPHQIHLQEMRAIIRRQAEFYPFLADNQDRIEKLL
TKNGYAGYIDGKTNQEDFYVYLKKLLAEFEGADYFLEKIDREDFLRK[ERT|IDNGSIPYQIHLQEMRAILDKQAKFYPFLAKNKERIEKIL
............................................ LQTEQE|IN . PQITDEFINRYLEILTGKRKYYHG. . ... ........
............................................ FKK[ERE)JIG . FSFSKKFEEEVLSVAFYKR. . . . ... ... ........
............................................ FEK[KE|JGNPHVSGGLKEGIETLLMTQRP. . . .. ... ... ......

«l9 20 B6 a2l 7
Q QQQQ QQQQQOQOQQQ —_ QQQ0QQQRQ0QQQ —_
450 460 470 480 490 500 510 520 530

TFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPSHSLLYEYITVYNELTKVKYVTEGM
TFRIPYYVGPLARGKSDFAWLSRKSADKITPWNFDEIVDKESSAEAFINRMTNYDLYLPNQKVLPSHSLLYEKITVYNELTKVKYKTE.Q
TFRIPYYVGPLARGNSDFAWSIRKRNEKITPWNFEDVIDKESSAEAFINRMTSFDLYLPEEKVLPSHSLLYET VYNELTKVRFIAESM
........................ PGNEKSRTDYGRYRTSGETLDNIFGILIGKCTFYPDEFRAAJJASYTAQE LLNDLNNLTVPTETK
........................................... ALKDFSHLVGNCSFFTDEKRAP|SNSPLAFM ALTRIINLLNNLKNT
......................................... ALSGDAVQKMLGHCTFEPAEPKAAJSNTYTAERIJIWLTKLNNLRILEQGS

B8 a22 a23 B9 a24 a25 n4 a26

= 0000000000 Q00000 — Q000000000 Q0000 020000000

540 550 560 570 580 590 600 610
RKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDR. . .FNASLGTYHDLLKIIKDKDFLD....NEENEDILE
GKTAFFDANMKQEIFDGVFKVYRKVTKDKLMDFLEKEFDEFRIVDLTGLDKENKVFNASYGTYHDLCKIL.DKDFLD. .. .NSKNEKILE
RDYQFLDSKQKKDIVRLYFKDKRKVTDKDIIEYLH.AIYGYDGIELKGIEKQ.. .FNSSLSTYHDLLNIINDKEFLD....DSSNEAIIE
KLSKEQKNQIINYVKNEKAMG. PAKLFKYIAKLLSCDVADIKGYRIDKSGKAEIHTFEAYRKMKTLETLD. ... ...... IEQMDRETLD
EGILYTKDDLNALLNEVLKNG. . TLTYKQTKKLLGLSDDYEFKGE. .. .. .. KGTYFIEFKKYKEFIKALG......... EHNLSQDDLN

E.RPLTDTERATLMDEPYRKS. .KLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISRALEKEGLKDKKSPLNLSPELQD

«27 n5 «28 p10 «29 a30 a3l
620 630 640 650 660 670 680 690
DIVLTLTLFEDREMIEERMKTYAHLFDDKVMKQLKRRRY . ... ..... TGWGRLERKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIH
DIVLTLTLFEDREMIRKRMENYSDLLTKEQVKKLERRHY. ... ..... TGWGRLEAELIHGIRNKESRKTILDYLIDDGNSNRNFMQLIN
EIIHTLTIFEDREMIKQRIMSKFENIFDKSVLKKLSRRHY. ... ..... TGWGKLEAKLINGIRDEKSGNTILDYLIDDGISNRNFMQLIH
KLAYVLTLNTEREGIQEAMEHEFADGSFSQKQVDELVQFRKANSSIFGKGWHNFJVKLMMELIPELYETSEEQMTILTRLGKQKTTSSSN
EIAKDITLIKDEIKLKKAMMAKY. .DLNQNQIDSLSKLEF......... KDHLNIJFKALKLVTPLMLEGKKYDEACNELNLKVAINEDKK
EIGTAFSLFKTDEDITGRIKDR. .IQPEILEALLKHISF......... DKFVQIFLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTE
Disordered ~2vG)! HNH
a32 linker 33 g1l —_— a35
Q00000 — Q 000 Q0 000 000 000 — Q00000000
700 710 720 730 740 750 760 770 780

DDALSFKEEIAKAQVIGETD. .NLNQVVSDIAGS|JAIKKGILQSL|SIVDELVKIME HQPENpVVIHMESIANQFTN. . QGRRNSQQRLKGL
DDALSFKKKIQKAQIIGDEDKGNIKEVVKSLPGS)JAIKKGILQSI|SIVDELVKVMEGRKPESIIVVIHMESEANQYTN . . QGKSNSQQRLKRL
KTKYIDEKLLTEEIY.................. NjVVAKSVRQAIJ4IVNAAIKEY(¢
DFLPAFNETYYKDEV. ... ............. TNjYVVLRAIKEYRIVLNALLKKY|¢
EKIYLP. .PIPADEI................. RN|3JVVLRALSQARIMVINGVVRRY|¢]

. .DFDNMVIIHM)SIATNEDDEKKAIQKIQKANKDE
. .KVHKUNIIYLESSAVGKNH . . SQRAKIEKEQNEN

DDSLTFKEDIQKAQVSGQGD..SLHEHIANLAGS|JAIKKGILQTV|SVVDELVKVMERHKPENMV IIHM)SIANQTTQ . . KGQKNSRERMKRI
. SPARMHIITINIAVGKSF . . KDRKEIEKRQEEN

né 36 p12 n7 p13 n8
Q00000QQ 2000 QQQ0QQQQ —_ 0200 =—b 200
790 800 810 820 830 840 850 860
EEGIKELGSQILKEHP...... VENTQLONEKLYMYYLFINGRDMFJVDQELDINRMASD. . . . YDVEEIIVEQosFLKEDRID JATRSDK
TDSIKEFGSQILKEHP...... VENSQLONDRLFMYYLOINGRDMMTGEELDIDYMSQ . . . . YDIPEITII|JOAFIKPINFID ST S SKE
EKSLKELGSKILKENIPAKLSKIDNNALQNDRLYMYYLEINGKDMP4TGDDLDIDRIASN. . . . YDIPEIII|FOAFLKPINFID AVSSAS
KDAAMLKAANQYNGKAELPHSVFHGHKQLATKIRMWHQEGERCLI{TGKTISIHDMINNSNQFEVPEIILIFLSITFRIDALA AV YATA
YKAKKDAELECEKLGLKIN....... SKNILKLRMFKE®KEFCAP{SGEKIKISDWQDE . KMLE IPEIIY|JY SRSFRIDRYM AVFTKQ
RKDREKAAAKFREYFPNFVG. . . EPKSKDILKLRMYEQEHGKCLI{SGKEINLGRINEK . GYVE IPJ(AL|JF SRTWERIDEFN MVLGSE

RuvC il A
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[SXere -]

a37 a38 no

RQQEQQ 00QQQQQQOQQQ Q00000QQ 2000 QQ L 2QQ

870 880 890 900 910 920 930 940 950
SDNVJ4JSEEVVK.KMKNYWRQLLNAKLITQRKFDNLT...KAERGGLSELDKAG)IKJO EAOITKHVAQILDSRMNTKYDENDKLI
SDDV|4JSKDVVR.KMKSYWSKLLSAKLITQRKFDNLT...KAERGGLTDDDKAGJIKJO EAOITKHVARILDERFNTETDENNKKI
SDDVJ4SLEVVK.KRKTFWYQLLKSKLISQRKFDNLT...KAERGGLSPEDKAGYIQIO EAOITKHVARLLDEKFNNKKDENNRAV
GQRT|JYQALDSMDDAWSFRELKAFVRESKTLSNKKKEYLLTEEDISKFDVRKK|JIIERIN DiSAYASRVVLNALQEHFRAHKID. .. ..
LNQTIJFEAFG. .NDSAKWQKIEVLAKN. . LPTKKQK. . .RILDKNYKDKEQKN/JKD}JN DY TARLVLNYTKDYLDFLPLSDDENT
GNQT)YYEYFNGKDNSREWQEFKARVETSRFPRSKKQ. . .RILLQKFDED. . .G|3JKEJIN| DiSYVNRFLCQFVADRMRLTGKG. . . ..
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End-capping loop

960 970 980 990 1000 1010 1020 1030

R.ovuvnnn. EVKVITLKSKLVSDFKDFQFYKVREINNYFJHAHDAYLNWVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKA
R.ovuvnnn. QVKIVTLKSNLVSNFKEFELYKVREINDY HAHDAYLN)A\VIGKALLGVYPQLEPEFVYGDYPHFHG. . ... ... HKENKA
R.ov.vnnn. TVKIITLKSTLVSQF|JKDFELYKVREINDFEHAHDAYLN\VVASALLKKYPKLEPEFVYGDYPKYNS. ... ... FRERKSA
.......... TKVSVVRGQFTSQLERHWGIEKTRDTYHHEAVDALIIAINSSQLNLWKKQKNTLVSYSEDQLLDIETG. .. ... .ELISDD
KLNDTQKGSKVHVEAKSGMLTSALIHTWGFSAKDRNNHLEHAIDAVII)AYANNSIVKAFSDFKKEQESNSAELYAKK. . ... .. ISELDY
......... KKRVFASNGQITNLLIGFWGLRKVRAENDREHALDAVVVEACSTVAMQQKITRFVRYKEMNAFDGKTID. . . ... .KETGEV
A A P

ad4d B15 Blé ad5 B17 e

000 —_— —_— 00000000Q —_—

1050 1060 1070 1080 1090 1100 1110
TAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKE. . ... ... .. SILP
TAKKFFYSNIMNFFKKDDVRTD. . ........... KNGEIIWKKDEHISNIKKVLSYPQVNIVKKVEEQTGGFSKE. . ........ SILP
TEKVYFYSNIMNIFKKSISLADGRVIERPLIEVNEETGESVWNKESDLATVRRVLSYPQVNVVKKVEEQNHGLDRGKPKGLFNANLSSKP
EYKESVFKAPYQHFVDTLKSKE. . ......... FEDSILFSYQVDSKFNRKISDATIYATRQAKVGKDKADETYVLG. ... ... KIKDIY
KNKRKFFEP ...FSGFRQKVLDKIDEIFVS.......... KPER
LHQKTHFPQPWEFFAQEVMIRV. ... ...... FGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVS.......... RAPN

B17-B18 loop
1120 1130 1140 1150 1160 1170 1180 1190

KRNSDKLIARKKD...WDPKKYGGFDSPTVAYSVLVVAKVEKGKSK. ... .KLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDL
KGNSDKLIPRKTKKFYWDTKKYGGFDSPIVAYSILVIADIEKGKSK. .KLKTVKALVGVTIMEKMTFERDPVAFLERKGYRNVQEEN
KPNSNENLVGAKEY. . LDPKKYGGYAGISNSFTVLVKGTIEKGAKK. ... .KITNVLEFQGISILDRINYRKDKLNFLLEKGYKDI..EL
TQDGYDAFMKIYKK. . .DKSKFLMYRHDPQTFEKVIEPILENYPNKQINEK.GKEVPCNPFLKYKEEHGYIRKYSKKGNGPEIKSLKYYD
KKPSGALHEETFRK. . .EEEFYQSYGGKEGVLKALELGKIRKVNG . . . . . . o ittt ettt ittt et e e e e e e ettt e e e e e e e
RKMSGQGHMETVKS. . .AKRLDEGVSVLRVPLTQLKLKDLEKMVNREREPKLYEALKARLEAHKDDPAKAFAEPFYKYDKAGNRTQQVKA

1200 1210 1220 1230 1240 1250 1260 1270
IIKLPKYSLFELENGRKRMLASAG. ... ... ELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFS
IIKLPKYSLFKLENGRKRLLASAR. ... ... ELQKGNEIVLPNHLGTLLYHAKNIHKV. .. .. DEPKHLDYVDKHKDEFKELLDVVSNFS
ITIELPKYSLFELSDGSRRMLASILSTNNKRGEIHKGNQIFLSQKFVKLLYHAKRISNT. .. .. INENHRKYVENHKKEFEELFYYILEFN
SKLGNHIDITPKDSNNKVVLQSVSPWRADVYFNKTTGKYEILGLKYADLQFEKGTGTY. .. .. KISQEKYNDIKKKEGVDSDSEFKFTLY
................. KIVKNGDMFRVDIFKHKKTNKFYAVPIYTMDFALKVLPNKA......VARSKKGEIKDWILMDENYEFCFSLY
VRVEQVQKTGVWVRNHNGIADNATMVRVDVFE. . KGDKYYLVPIYSWQVAKGILPDRA. ... .. VVQGK. .DEEDWQLIDDSFNFKFSLH

1280 1290 1300 1310 1320 1330 1340 1350

KRVILADANLDKVLSAYNKHRDKPIREQAENITIH. . .LFTLTNLGAPAAFKYFDTTIDRKR.YTSTKEVLDATMIHQSITGLYE
KKYTLAEGNLEKIKELYAQNNGEDLKELASSFIN. . LLTFTAIGAPATFKFFDKNIDRKR.YTSTTEILNATATIHQSITGLYE
ENYVGAKKNGKLLNSAFQSWONHSIDELCSSFIGPTGSERKG.LFELTSRGSAADFEFLGVKIPRYRDYTPSSLLKDATATIHQSVTGLYE
KNDLLLVKDTETKEQQLFRFLSRTMPKQKHYVELKPYDKQKFEGGEALIKVLGNVANSGQCKKGLGKSNISIYKVRTDVIAGNQHIIKNEG
KDSLILIQTKDMQEPEFVYYNAFTSSTVSLIVSKHDNKFETL.SKNQKILFKNANEKEVIAKSIGIQNLKVFEKYIVSAIAG.EVTKAEFR
PNDLVEVITKKAR. .MFGYFASCHRGTGNINIRIHD.............. LDHKIGKNGILEGIGVKTALSFQKYQIDEJJGKEIRPCRLK

1360

TRIDLSQLGGD
TRIDLNKLGGD
TRIDLAKLGEG
DKPKLDF. ...
QREDFKK. ...
KRPPVR. .. ..

Figure S4



